Introduction
The formation of ultra-thin, highly uniaxially oriented PTFE-films by the friction transfer method of Tabor et al. is well known since 1964 (1, 2) . For example, oriented PTFE thin films were used directly for TEM investigations (3, 4) or to induce molecular orientation of numerous polymers by epitaxial overgrowth (5, 6, 7, 8) .
It is found now that it is possible to orient numerous other thermoplastic polymers directly by the friction transfer method. The degree of orientation and the thickness of these thin films do not always have the same quality as those known for conventional methods (i.e. melt spinning (9) , spin coating (10) or Langmuir
Blodgett method(ll)). But the orientation of low molecular weight, insoluble and even amorphous polymers in form of thin films and thin surface orientation on polymeric bulk materials is possible.
Experimental
The oriented thin films discussed in this paper were prepared by sliding a surface of a polymer rod on a clean glass slide, simply by hand. the oriented molecules(9).
2. The other conceivable mechanism is plastic deformation, involving a complete destruction of the original structure and subsequent transformation into a fibrillar morphology (14, 15, 16, 17) . It is comparable to the orientation mechanism of tensile cold drawing.
The diffraction patterns of friction-transfer sPP ( Fig.   3 .a) and PVDF (Fig 3.b) thin films exhibit two crystal phases of "all-trans" and "helical" chain conformations (18, 19, 20, 21) .
The sPP used for the friction transfer has a degree of tacticity of about 85%. Melt drawing of this sPP results in a highly oriented thin film containing a crystal structure with the helical conformation (22) . In contrast,
cold drawing results in a two-crystal-phase structure containing phases with "all-trans" (tttt) and "helical"
(ttgg)2 conformations, comparable to the results from friction transfer (Fig. 3.a) (23) . Very pronounced on the diffraction patterns is a diffraction spot on the meridian, which corresponds to a chain repeat distance of a (tg+tg-) chain conformation, not reported till now for sPP in the literature. a-phase, containing a helical chain conformation (tg+tg-) (21) . In contrast to sPP, the a-phase transfers completely into the piezoelectrically active /3-phase by high mechanical drawing. The corresponding diffraction patterns are consistent with the i3-phase Ctt) (21, 24) . The friction transfer mechanism may therefore be a mixture of both concepts (1+2), because the electron diffraction pattern of our friction-transfer PVDF (Fig. 3.b) exhibits a two-crystal-phase structure containing also the helical conformation (a-phase).
A possibility, in which both mechanisms can appear, is shown in the sketch in Figure 4 . Additionally, our observations may also have strong resemblance to linear friction welding (30) and may give us a tool to further investigate molecular mechanisms 
